Utilization of health care services has been found to differ between psychiatric disorders. However, the pattern of health care contacts among suicide attempters with mental disorders is not known. This study systematically investigated the pattern of health care contacts among suicide attempters with schizophrenia spectrum versus mood disorders with or without comorbid substance use disorders both before and after attempted suicide. All consecutive medically treated suicide attempters in Helsinki from January 15, 1997, to January 14, 1998, were identified (n = 1,198). Data were gathered on all their health care contacts within the 12 months before and after the index attempt Whereas the clear majority of all suicide attempters with schizophrenia spectrum or mood disorders had a treatment contact during the 30 days following the attempt, half of those with pure substance use disorders were without any contact with health care. Comorbid substance use made treatment less likely after attempted suicide among both psychiatric disorder groups; those with schizophrenia spectrum and comorbid substance use disorders were seven times more often left without aftercare recommendation than those without substance use comorbidity. Comorbid substance use disorders among suicide attempters with schizophrenia spectrum disorders decrease the likelihood of active aftercare, despite high suicide risk.
Suicidal behavior is recognized as a significant public health problem. Both attempted suicide and mental disorders are major risk factors for eventual suicide. The suicide risk is 38 times greater among patients who have attempted suicide, and patients with schizophrenia have a risk as high as 80 times the expected after their first suicide attempt (Harris and Barraclough 1997) .
Only a minority of individuals with mental disorders have been found to have received professional treatment during the preceding 12 months (Regier et al. 1993; Kessler et al. 1994 Kessler et al. , 1998 Kessler et al. , 1999 . Studies of utilization of health care services have found variation across psychiatric disorders in probability of treatment contact. The proportion of individuals who have used services has been found to be highest among patients with nonaffective psychoses and lowest among those with substance use disorders (Regier et al. 1993; Kessler et al. 1994 Kessler et al. , 1998 Kessler et al. , 1999 . These studies found that people with comorbid disorders were more likely to receive treatment (Regier et al. 1993; Kessler et al. 1999) . The Epidemiologic Catchment Area study found that individuals with comorbid mental and addictive disorders had higher treatment rates than those with either mental or addictive disorders alone (Regier et al. 1993) . On the other hand, it has been suggested that comorbidity of a primary mental disorder with a substance use disorder can create problems for treatment of the mental disorder (Kessler 1995) . Furthermore, we have previously found that suicide attempters with major depression and comorbid alcohol dependence or abuse are less likely to receive adequate treatment than those without substance use comorbidity (Suominen et al. 1998) , despite the fact that comorbidity is known to increase the risk of suicide (Cheng 1995; Cheng et al. 1997; Foster et al. 1999) . However, whether the presence of comorbid substance use disorders increases suicide risk or influences the likelihood of treatment provision among suicide attempters suffering from schizophrenia is not known.
The aims of this study were to comprehensively investigate the pattern of health care contacts of suicide attempters with schizophrenia spectrum versus mood disorders both preceding and following the suicide attempt, and to examine the possible effect of comorbid substance use disorders on their health care contacts.
Methods
The catchment area of the present study was the city of Helsinki, the capital of Finland, which has half a million inhabitants. Health care services in Finland are mostly provided by the municipalities. Both the city of Helsinki and Helsinki University Central Hospital (HUCH) offer health care services for the city's residents. Health care facilities in Helsinki are administratively divided into seven major subareas (southern, western, central, northern, northeastern, southeastern, and eastern) . The health care system is hierarchical. The local health centers are responsible for all primary health care in their community. Secondary mental health care is provided by the local mental health centers and municipal psychiatric inpatient wards. Both primary health care and psychiatric care provide facilities for patients with substance use disorders. Social welfare also provides facilities for patients with substance use disorders. Patients with severe mental disorders with or without substance use disorders are mainly treated in psychiatric services. Tertiary psychiatric inpatient and outpatient care within psychiatry is delivered by HUCH. According to Finnish recommendations, all suicide attempters are to be referred to psychiatric consultation and to at least one crisis-oriented aftercare meeting (Arinpera 1994) .
Data were gathered on al] individuals who were seen for medical treatment for a suicide attempt in Helsinki during the study period January 15, 1997 15, , to January 14, 1998 , and on all health care contacts of these suicide attempters in the 12 months before and after the index attempt.
Subjects. Data gathering included all suicide attempts of Helsinki residents, aged 15 years or more, treated medically in general hospital emergency rooms during the study period January 15, 1997 15, , to January 14, 1998 . In Helsinki, suicide attempters are treated in general hospitals, not in primary care; the data were gathered from all four general hospitals treating suicide attempters in Helsinki: two university clinics and two municipal hospitals. The medical staff identified the attempted suicide cases, and the data were gathered in cooperation with the medical staff from case files according to a structured form. In addition, every suspected suicide attempt case was identified and the reason for admission was checked. Possible missing cases were added to the data. The form contained 20 items, including sex, age, other sociodemographic variables, method of the index suicide attempt, previous suicide attempts, use of alcohol before the attempt, psychiatric consultation, and referral for aftercare. The Ministry of Social Affairs and Health gave permission to use the requested information from the suicide attempters' records. Attempted suicide and parasuicide (World Health Organization [WHO] 1986) are here used as synonyms. All consecutive 1,210 suicide attempters treated for 1,636 attempts in general hospitals in Helsinki during the study period were identified.
Contacts With Health Care. We also gathered data concerning the treatment suicide attempters had received in health care during the 12 months before and after the index attempt. Both the city of Helsinki and HUCH offer health services to the city's residents. The data systematically gathered from the records of the city and HUCH covered inpatient treatment in psychiatric and somatic hospitals; treatment contacts with health centers; mental health clinics and other psychiatric outpatient care; and somatic outpatient treatment contacts (Suominen et al. 2002) . Data on contacts with occupational health services and private health care were not available. In addition to the information about treatment contacts, the data base included the clinical diagnoses according to the ICD-10 during the study period. The data about health care contacts were received in the form of computer files, and this data base was linked with the existing data base concerning suicide attempts during the study period January 15, 1997, to January 14, 1998 (by using suicide attempters' identity numbers). The identity numbers were incomplete in 12 (1.0%) cases; thus, this information could not be linked, and these 12 patients were excluded from the analyses.
The treatment setting was divided hierarchically into four categories: (1) psychiatric inpatient care, (2) psychiatric outpatient care, (3) primary health care, and (4) no contact. Recommended aftercare was here defined as any recommendation for aftercare (including referral, fixed appointment, voluntary and involuntary psychiatric hospitalization, and verbal advice to go to aftercare). Compliance with recommended aftercare was defined as starting the aftercare treatment. Violent suicide attempt methods included hanging, jumping from a high place, shooting, cutting, burning, and crashing a motor vehicle. Nonviolent methods included suicide attempt by drugs, alcohol, or other chemicals; inhaling carbon monoxide; and drowning.
Clinical Diagnoses. The ICD-10 clinical diagnoses (table 1) in the medical records were classified as follows: (1) schizophrenia spectrum disorders (schizophrenia, schizotypal, and delusional disorders, F 20-29); (2) mood disorders (mood [affective] disorders, F 30-39); (3) substance use disorders (mental and behavioral disorders due to psychoactive substance use, F 10-19); (4) neurotic disorders (neurotic, stress-related, and somatoform disorders, F 40-48); (5) personality disorders (F 60-61); (6) other mental disorders (all other mental and behavioral disorders in the ICD-10); (7) neurological disorders (G 00-99); (8) cancer (C 00-97); and (9) cardiovascular disorders (I 00-99). Multiple diagnoses were allowed. The diagnosis was assigned if it had been received within 12 months before or after the suicide attempt. The diagnosis was made by the attending psychiatrist or physician. The present study involved three diagnostic categories: schizophrenia spectrum disorders (F 20-29) , mood disorders (F 30-39) , and substance use disorders (F 10-19) (without schizophrenia spectrum or mood disorders) (WHO 1992) . Schizophrenia spectrum disorders and mood disorders were further divided into subcategories of patients with and without comorbid substance use disorders.
To confirm the validity of the findings among suicide a"ttempters with more narrowly defined schizophrenia than schizophrenia spectrum disorder, analyses were replicated for the 117 suicide attempters with a clinical diagnosis of schizophrenia (F 20) .
The subjects of this study were 1,198 suicide attempters (631 females, median age 38 years, range 15-91 years; 567 males, median age 36 years, range 16-84 years) in the above three categories who were treated for an index suicide attempt in general hospitals in Helsinki during the study period and whose psychiatric and medical records were available.
Statistical Analysis. The 2-tailed chi-square test with Yates' correction, Fisher's exact test, the 2-tailed t test, and one-way analysis of variance were used in comparisons. Differences between treatment setting before and after the index suicide attempt were analyzed with Wilcoxon's signed-rank test. Three logistic regression models were created, predicting lack of treatment contact during the 30 days following the index attempt among suicide attempters with schizophrenia spectrum disorders, mood disorders, or substance use disorders-with sex, age, use of alcohol before the attempt, method of index attempt, recommended aftercare, comorbid substance use disorder, and comorbid personality disorder as explanatory variables.
Results
Suicide attempters with substance use disorders were less frequently referred for psychiatric consultation and aftercare than suicide attempters with schizophrenia spectrum or mood disorders (table 2) . Furthermore, suicide attempters with substance use disorders complied less often with recommended aftercare than those with schizophrenia spectrum or mood disorders. Suicide attempters with schizophrenia spectrum disorders and comorbid substance use disorders were more often left without psychiatric consultation than those without comorbid substance use disorders. Moreover, suicide attempters with schizophrenia spectrum disorders with comorbid substance use disorders were seven times more often left without any aftercare recommendation compared with those without comorbid substance use disorders. Compliance with recommended aftercare did not differ significantly between suicide attempters with schizophrenia spectrum disorders with and without comorbid substance use disorders. A quarter (25%) of suicide attempters with schizophrenia spectrum disorders with or without comorbid substance use disorder had been discharged from a psychiatric hospital within 3 months before the attempt. Suicide attempters with mood disorders and comorbid substance use disorders were also less often referred for psychiatric consultation and aftercare than those without such comorbidity (table 2) . However, they had more often attempted suicide previously (table 2) and were more likely to be hospitalized during the year following the attempt than those without comorbid substance use disorders (table 3) .
The majority of the suicide attempters with schizophrenia spectrum, mood, or substance use disorders had received psychiatric inpatient or outpatient treatment, or had had a contact with primary health care during the 12-month periods both before and after the index attempt (table 3) .
Most suicide attempters with schizophrenia spectrum disorders or mood disorders had a contact with health care during the 30 days following the index attempt (table 4) . However, almost half of those with substance use disorders (41%, n = 93/228) lacked any contact with health care during the 30 days both before and after attempted suicide. The intensity of care increased after the index attempt in all the diagnostic subgroups except the pure substance use disorder subgroup (table 4). Half of suicide attempters (n = 593, 50%) suffered from mental disorders due to use of alcohol (F 10). Eight percent (n = 93) suffered from mental disorders due to multiple drug use and use of other psychoactive substances (F 19), and 7 percent (n = 83) suffered from mental disorders due to use of sedatives or hypnotics (F 13).
Factors predicting lack of treatment 30 days after the index suicide attempt in the three diagnostic subgroups are shown in table 5. Among suicide attempters with schizophrenia spectrum disorders, use of alcohol before the attempt and no aftercare recommendation predicted lack of aftercare. Among suicide attempters with mood disorders, male gender, nonviolent suicide attempt, no aftercare recommendation, and no comorbid personality disorder predicted lack of health care contact 30 days after the index attempt. No aftercare referral and no comorbid personality disorder predicted lack of treatment contact after attempt among suicide attempters with substance use disorders.
All analyses made with suicide attempters with schizophrenia spectrum disorders were repeated with those with narrowly defined schizophrenia (F 20) with (n = 51) and without (n = 66) comorbid substance use disorder in order to confirm the findings among subjects with narrow schizophrenia. The vast majority of suicide attempters with schizophrenia had had a contact with health care providers both before (74%) and after (94%) the index attempt, but those with comorbid substance use disorders were less frequently referred for psychiatric consultation than those without substance use comorbidity (39% vs. 73%, x 2 = 11.6, df= 1, p < 0.001). Furthermore, suicide attempters with narrowly defined schizophrenia and comorbid substance use disorders were 11 times less likely to receive an aftercare recommendation than those without substance use comorbidity (33% vs. 3%, x 2 = 18.7, df= \,p< 0.001). Twenty-eight percent of suicide attempters with schizophrenia had been discharged from a psychiatric hospital within 3 months before the attempt.
Discussion
This appears to be the first study investigating treatment contacts both preceding and following a suicide attempt in a representative sample of subjects with schizophrenia spectrum, mood, or substance use disorders. Although the majority of all suicide attempters with schizophrenia spectrum disorders had a health care contact both before and after the attempt, it was alarming to discover that despite their particularly high risk for suicide, those with substance use comorbidity were considerably less likely to receive treatment soon after attempted suicide.
The large sample of suicide attempters in this study included all medically treated suicide attempters in Helsinki during 1 year and all their contacts with the city's health services 1 year before and after the attempt. The careful data-gathering process ensured complete coverage of all suicide attempters treated in health care. The information about contacts with health care in the present study was based on Finnish register data, the accuracy of which, compared with medical records, is generally excellent (Keskimaki and Aro 1991) . Moreover, the use of register data avoids the possible recall bias of interview studies. However, only medically treated suicide attempters were included in this study; thus it is possible that less medically severe attempts were missed because medical contact was not sought.
The most important methodological limitation of this study is that the diagnoses of mental disorders were not based on any standardized diagnostic interview schedule but were clinical diagnoses made by attending doctors. However, the reliability of clinical diagnoses of schizophrenia spectrum disorders in Finland has been assessed in several studies (Pakaslahti 1987; Isohanni et al. 1997; Cannon et al. 1998; Makikyro et al. 1998 ). The findings indicate that Finnish psychiatrists tend to apply a narrow definition of schizophrenia in clinical practice and that the diagnosis of schizophrenia can be considered reliable. In a previous investigation of possible discrepancies between diagnoses made in routine psychiatric consultation and research diagnoses in a sample of suicide attempters in Helsinki, we found that depressive syndromes as well as alcohol dependence and abuse tend to be underdiagnosed in clinical situations, but psychotic disorders are diag- (Suominen et al. 1999b ). Thus, the diagnoses of schizophrenia spectrum disorders are probably quite reliable, but the diagnoses of mood and substance use disorders are probably underestimated. Ultimately, the findings of the present study ought to be replicated using a prospective, longitudinal study of carefully diagnosed individuals using standardized assessment interviews.
Another limitation is that the information on contacts with private health care providers and occupational health services was not available. However, these are unlikely treatment settings for these suicide attempters, as only 19 percent of the subjects with schizophrenia spectrum disorders, 37 percent of those with mood disorders, and 27 percent of those with substance use disorders were employed (Suominen et al. 2002) .
The third limitation is the lack of information about the quality of specific treatments received by suicide attempters. However, we have previously reported treatment received for major depression and alcohol dependence both before and after attempted suicide (Suominen et al. 1998 (Suominen et al. , 1999a . Finally, the generalizability of these findings is possibly limited by differences in health care services between countries. However, the nature and prevalence of mental disorders among suicide attempters in Finland are similar to elsewhere (Beautrais et al. 1996; Suominen et al. 1996; Ferreira de Castro et al. 1998; Haw etal.2001) .
Previous studies have revealed discrepancies between prevalence of psychiatric disorders and utilization of health care services in 1 year (Regier et al. 1993; Kessler et al. 1994 Kessler et al. , 1998 Kessler et al. , 1999 . In contrast, we found that the 
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I majority of suicide attempters with schizophrenia spectrum, mood, or substance use disorders had a contact with health care during the 12 months before and after the index attempt. While the large majority of suicide attempters with schizophrenia spectrum or mood disorders also had a treatment contact during the 30 days following the attempt, half of those with pure substance use disorders were without any contact, although according to Finnish recommendations all suicide attempters should be referred for psychiatric consultation and at least one aftercare meeting (Arinpera 1994) . Factors predicting lack of treatment after the attempt appear to differ among suicide attempters in different diagnostic categories (table 5) . Those with schizophrenia spectrum disorders who used alcohol before the attempt were often left without an aftercare recommendation and were less likely to receive treatment after the attempt. Among suicide attempters with mood disorders, factors predicting lack of health care contact after the attempt were male gender, nonviolent suicide attempt, lack of aftercare referral, and lack of personality disorder. Suicide attempters with substance use disorders, comorbid personality disorder, and referral for aftercare were more likely to receive treatment after the attempt.
Thus, it appears that the referral for aftercare is the key factor affecting treatment contact after the suicide attempt. Previous studies have suggested that compliance with aftercare constitutes a major problem in the management of suicide attempters (Van Heeringen 1992). We found remarkable differences between our diagnostic subgroups in compliance with recommended aftercare: only half of suicide attempters with pure substance use disorders complied with recommended aftercare, in marked contrast to over 90 percent compliance among those with schizophrenia spectrum disorders. Thus, it seems that suicide attempters with substance use disorders (1) are less frequently referred for aftercare after the suicide attempt and (2) comply less often with recommended aftercare. However, a previous contact with mental health care is likely to facilitate adherence to the aftercare recommendation. In the present study, over half of suicide attempters with substance use disorders had no contact with health care prior to the attempt. Thus, active referral for aftercare also among suicide attempters with substance use disorders should be improved.
Subjects with schizophrenia spectrum disorders and comorbid substance use disorders were younger and more often male than those without comorbid substance use disorders. This finding is in accordance with previous research (e.g., Fowler et al. 1998) . Somewhat unexpectedly, we found that suicide attempters with schizophrenia spectrum disorders and comorbid substance use disorders were more often left without psychiatric consultation, aftercare recommendation, and a treatment contact after the attempt than those without substance use comorbidity (tables 2 and 4). When analyses with suicide attempters with schizophrenia spectrum disorders with and without comorbid substance use disorders were repeated with subjects with narrow schizophrenia (F 20) with and without substance use comorbidity, the findings were similar. The reasons for this finding are not known but might include poor recognition of psychotic psychopathology, or negative attitudes raised among the attending personnel when substance use is present (Suokas and Lonnqvist 1995) . The theoretical possibility that the medical severity of the suicidal act would have been lower among substance users cannot be excluded, but it seems unlikely.
A contact with health care services is common before death among those who commit suicide (Pirkis and Burgess 1998) . Young people making serious suicide attempts have also been found to have vastly elevated rates of psychiatric contacts (Beautrais et al. 1998) . Furthermore, there seems to be significant clustering of suicide soon after discharge from psychiatric care among suicide completers in general (Goldacre et al. 1993; Dennehy et al. 1996; Appleby et al. 1999a, 19996; Mortensen et al. 2000) and among suicide victims with schizophrenia (Roy 1992; Heila et al. 1997) . We found that 12 percent of all suicide attempters and a fourth of those with schizophrenia spectrum disorders had been discharged from a psychiatric hospital within 3 months of the attempt. A previous study of suicide completers in Finland found psychiatric outpatient care to be the most common principal treatment setting during the last year before suicide (Heila et al. 1997) . Accordingly, we found that the majority of suicide attempters with schizophrenia spectrum disorders had received psychiatric inpatient or outpatient care during the 12 months before or after the attempt.
In accordance with our previous findings (Suominen et al. 1998) , we found that suicide attempters with mood disorders and comorbid substance use disorders were less likely to receive treatment after the attempt than those without substance use comorbidity (tables 2 and 4). Those with mood disorders and comorbid substance use disorders were less often referred for psychiatric consultation and aftercare after the attempt compared with those without substance use comorbidity. However, compliance with aftercare seemed not to differ between these subgroups.
In conclusion, comorbid substance use disorders among suicide attempters with schizophrenia spectrum disorders decrease the likelihood of active aftercare. More attention should be paid to developing services for patients with schizophrenia spectrum disorders and comorbid substance use disorders. As suicide attempters with schizophrenia spectrum disorders and comorbid substance use disorders have a high risk for subsequent suicide, they should be actively referred for psychiatric consultation and aftercare after attempted suicide.
